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Description

Technical field of the invention

[0001] The invention relates to a plate heat exchanger
and a method for manufacturing a plate heat exchanger
according to the preambles of the independent claims
presented below.

Background of the invention

[0002] In a typical prior art plate heat exchanger sev-
eral rectangular heat exchange plates have been fas-
tened on top of each other, the plates thus forming a plate
pack. The plates of a plate heat exchanger are usually
corrugated. The corrugation, i.e. the grooves and the
ridges between them, aims to improve heat exchange
properties and to cause a turbulent flow, which improves
heat transfer coefficients. Typically, the plate pack is
sealed with rubber sealing or the like, the sealings having
been arranged in every plate space. Typically, the plate
pack has been formed of heat exchange plates with open-
ings, which openings form flow channels in the plate
pack. The openings of the plate heat exchanger have
been sealed in every other plate space, wherein the
openings form flow channels for a first and a second heat
exchange medium so that a flow of the first heat ex-
change medium passes through every second plate
space of the plate pack and a flow of the second heat
exchange medium passes through every second plate
space. The plate pack has been supported between two
rigid end plates and tensioned by clamp bolts.

[0003] A disadvantage in plate heat exchangers
equipped with sealings has been their poor resistance
especially to pressure, but also to temperature and cor-
rosion.

[0004] Also known are heat exchangers, in which sev-
eral heat exchange plates or plate pairs are brazed to
each other at several places and thus fastened to each
other to form a plate pack. In this way, pressure resist-
ance of the rectangular plate heat exchangers has been
improved. The brazed structure withstands pressure
quite well, but by reason of properties of the filler metal
the brazed structures do not withstand high tempera-
tures. The welded structures have also been used in rec-
tangular plate heat exchangers. For example, heat ex-
change plates with curved outer edges arranged one up-
on the other have been welded together for forming a
plate pack, wherein a welded joint has been formed be-
tween each plate. However, this kind of welded plate pack
structure has to close between the separate end plates,
which have been firmly bonded together in order to
achieve a pressure-proof structure.

[0005] A plate heatexchanger of the Plate & Shell type,
which consists of a plate pack formed by circular heat
exchange plates and a shell surrounding it, or a coil heat
exchanger with a cylindrical outer shell are usually used
at higher pressures. However, the heat exchange prop-

10

15

20

25

30

35

40

45

50

55

erties of the circular heat exchangers are not as good as
the rectangular heat exchangers.

Summary of the Invention

[0006] Itis an object of the present invention to reduce
or even eliminate the above-mentioned disadvantages
appearing in prior art.

[0007] Itis particularly an object of the present inven-
tion to provide a plate heat exchanger that resists pres-
sure, high temperatures and rapid changes in the tem-
peratures well.

[0008] An object of the presentinvention is particularly
to provide a plate heat exchanger with good heat ex-
change properties.

[0009] Itis particularly an object of the present inven-
tion to provide a plate heat exchanger that has a simple
pressure-proof structure without a separate shell around
the plate pack. So, itis especially an object of the present
invention to provide a plate heat exchanger, the manu-
facturing of which is inexpensive and easy.

[0010] In order to achieve among others the objects
mentioned above, the method for manufacturing a plate
heat exchanger and the plate heat exchanger of the in-
vention are characterized by what is presented in the
characterizing parts of the enclosed independent claims.
[0011] The embodiments and advantages mentioned
in this text relate, where applicable, both to the plate heat
exchanger and the method for manufacturing a plate heat
exchanger according to the invention, even though it is
not always specifically mentioned.

[0012] A typical plate heat exchanger according to the
invention comprises

- a plate pack formed by arranging corrugated heat
exchange plates one upon the other, where each
heat exchange plate has openings,

- flow channels inside the plate pack for at least a first
and a second heat exchange medium formed by
means of the openings of the heat exchange plates
and which openings have been attached to each oth-
er at their outer perimeters so that through every
second plate space of the plate pack is passed a
flow of the first heat exchange medium and through
every second plate space is passed a flow of the
second heat exchange medium,

- inlet and outlet connections for the first and second
heat exchange medium, which have been arranged
in connection with the flow channels,
and in which heat exchanger the outer shell of the
plate heat exchanger has been formed by arranging
separate strips in the outer edge of the plate pack
so that the outer surfaces of the strips are substan-
tially in the same plane with the outer edges of the
heat exchange plates, and by welding the strips and
the outer edges of the heat exchange plates to each
other.
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[0013] A typical method according to the invention for
manufacturing a plate heat exchanger has at least the
following steps:

- arranging corrugated heat exchange plates one up-
on the other as a plate pack, where each heat ex-
change plate has openings and which openings form
flow channels inside the plate pack for at least a first
and a second heat exchange medium,

- attaching the heat exchange plates in connection to
each other at the outer perimeters of the openings
so that through every second plate space of the plate
pack is passed a flow of the first heat exchange me-
dium and through every second plate space is
passed a flow of the second heat exchange medium,

- arranging inlet and outlet connections for the first
and the second heat exchange medium in connec-
tion with the flow channels,

- arranging separate strips in the outer edge of the
plate pack so that the outer surfaces of the strips and
the outer edges of the heat exchange plates are sub-
stantially in a same plane, and

- welding the strips and the outer edges of the heat
exchange plates to each other.

[0014] Some preferred embodiments of the invention
will be described in the other claims.

[0015] The structure of the plate heat exchanger ac-
cording to the invention is based on the fact that the heat
exchanger does not comprise a separate shell around a
plate pack as a pressure vessel or as a supporting struc-
ture, but the outer edge of the plate pack of the heat
exchanger according to the invention has been construct-
ed so that it forms the pressure-proof outer shell of the
heat exchanger. In other words, the heat exchanger ac-
cording to the invention is not arranged inside a pressure-
proof housing, but the structure of the plate pack is pres-
sure-proof itself.

[0016] One advantage of the invention compared to
the brazed heat exchanger constructions is that the heat
exchange plates of the heat exchanger according to the
invention are clear from filler or brazing materials and so
the plates do not comprise any additional materials or
barrier layers which weaken heat exchange properties.
So, the manufacturing method of a heat exchanger ac-
cording to the invention improves heat exchange prop-
erties. The completely welded structure of the invention
also withstands high temperatures and rapid changes of
temperatures better than the brazed heat exchangers
known in the prior art.

[0017] The structure of the plate heat exchanger of the
invention is completely welded, i.e. all elements of the
heat exchanger are welded tightly to each other. Thus,
one advantage of the invention is that the structure of the
plate heat exchanger of the invention is simple, since it
does not comprise any fastenings, sealings or gaskets
between the elements, but they are replaced by the weld-
ed structures. The welded joints seam the strips arranged
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in the outer edge of the plate pack and the heat exchange
plates together so that no separate fastenings or gaskets
are needed, i.e. the structure of the heat exchanger of
the invention is a non-gasket structure. The completely
welded structure of the heat exchanger forms a compact
pressure-proof element.

[0018] The pressure-proof outer surface of the heat
exchanger of the invention is formed by arranging sep-
arate strips in the outer edge of the plate pack so that
the outer surfaces of the strips and the outer edges of
the heat exchange plates are substantially in the same
plane, and by welding the strips and the outer edges of
the heat exchange plates to each other. In an embodi-
ment of the invention, the separate strips are arranged
in the plate spaces of the plate pack. In a preferred em-
bodiment of the invention, the strips are arranged be-
tween the pairs of heat exchange plates, in which pairs
the outer edges of adjacent heat exchange plates are
arranged against each other. In other words, in the pre-
ferred embodiment of the invention the outer surface of
the plate pack comprises alternately strip and outer edg-
es of two adjacent heat exchange plates in vertical direc-
tion of the plate pack. The strips circulate the whole outer
edge of the plate pack for forming a uniform outer surface
of the plate pack.

[0019] In a preferred embodiment of the invention, the
outer edges of two adjacent heat exchange plates and
two strips arranged in the outer edge of the plate pack
are welded together by one welded seam. Preferably,
the outer edges of the superposed heat exchange plates
(i.e. a pair of the heat exchange plates) and strips ar-
ranged on both sides of the plate pair are welded to each
other by one welded seam. Thus, the amount of the weld-
ed joints can be significantly reduced in the plate pack
structure compared to the structures wherein all plates
have been welded to each other. Thus, the structure of
the heat exchanger of the invention will also accelerate
the manufacturing of the heat exchanger.

[0020] The separate strips which have been arranged
to circulate around the whole plate pack in the spaces of
the plate pairs form a uniform outer shell of the heat ex-
changer of the invention, after the strips are welded to-
gether with the outer edges of the heat exchange plates.
The strips also support the structure of the heat exchang-
er of the invention, and so no separate supporting struc-
ture around the plate pack is needed.

[0021] The thickness of the strips is equal to the gap
between two adjacent heat exchange plates, in which
gap the strip is arranged. Typically, the thickness of the
strip is 1 to 10 mm, or 1 to 5 mm, in a vertical direction
of the plate pack.

[0022] Typically, the width of the strip in the direction
of the heat exchange plates is 3 to 20 mm. The width of
the strips is dependent on the required pressure resist-
ance of the heat exchanger.

[0023] In an embodiment of the invention, the strip
comprises at least one chamfered edge. Typically, both
edges of the strip are chamfered symmetrically. The
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chamfered edges ensure a good penetration of the weld-
ed jointinto the structure, and so the strength of the struc-
ture of the heat exchanger will improve. Especially, the
chamfered edges of the strips make possible the increas-
ing of the penetration withoutincreasing the welding pow-
er.

[0024] According to an embodiment of the invention,
the two or more uppermost and lowest heat exchange
plates of the plate pack are welded to each other so that
atleast part of the contact surfaces of the plates are weld-
ed to each other for forming an end plate of the heat
exchanger. Typically, 2 to 10 adjacent heat exchange
plates are welded to each other in both ends of the plate
pack. At the contact surfaces of the plates, ridges and
grooves of the adjacent corrugated plates have been ar-
ranged in contact with each other. In the method accord-
ing to the invention, a keyhole laser beam welding tech-
nique is preferably used. The keyhole laser welding
makes possible that the welded joints are only formed at
the points, where the superposed heat exchanger plates
are in connection with each other. These heat exchange
plates welded to each other form rigid end plates of the
heat exchanger, and so separate end plates are not
needed, i.e. the end plates which traditionally bind the
stack of plates can be left out. The structure of the heat
exchanger according to this embodiment of the invention
is a so-called a self-supportive structure. This is the fact
especially if the heat exchange medium flowing between
plate spaces is not under high pressure.

[0025] According to another embodiment of the inven-
tion, the separate end plates are arranged under and
over the plate pack in connection with the uppermost and
the lowest heat exchange plate, i.e. an end plate is ar-
ranged in both ends of the plate pack. Preferably, the
straight end plates are welded to uppermost and the low-
estheatexchange plate so that at least part of the contact
surfaces of the plate and the end plate is welded to each
other. For example, the ridges of corrugated heat ex-
change plate, or at least part of them, which are arranged
against the end plate, are welded tightly to the end plate.
By means of the strips arranged in the structure of the
plate pack, the separate end plates have also been fas-
tened to the structure of the plate pack. Typically, the
thickness of the end plates is 20 to 100 mm. This structure
can be used under high pressure, for example about 100
bar.

[0026] The pressure resistances of heat exchangers
can of course be adjusted to be suitable for each case,
for example, by varying the thickness of the end plates
orbyincreasing the number of the welding points in which
points the heat exchange plates are welded to the end
plates or by increasing the number of the plates which
are welded to each other by at least part of the contact
surfaces of the plates.

[0027] The inlet and outlet connections for a first and
a second heat exchange medium have been arranged
through the end plate of the heat exchangerin connection
with the flow channels, or the inlet and outlet connections
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are directly attached to the uppermost heat exchange
plate when the separate end plates are not arranged in
the structure. In an embodiment of the invention, the inlet
and outlet connections are arranged close to ends of the
heat exchanger in the longitudinal direction of the heat
exchanger so that the inlet and outlet connections are
arranged in the opposed ends. The inlet and outlet con-
nections can be arranged in the same or different end
plates of the heat exchanger, i.e. depending on the ap-
plication the position of the connections can vary.
[0028] According to an embodiment of the invention,
the inlet and outlet connections of one heat exchange
medium are arranged at the same edge of the heat ex-
changer in the longitudinal direction of the heat exchang-
er. Preferably, the inlet and outlet connections of one
heatexchange medium are arranged at the diagonal edg-
es of the heat exchanger in the longitudinal direction of
the heat exchanger.

[0029] In the method according to the invention, the
flow channels of the first and the second heat exchange
medium are formed inside the plate pack by arranging
the openings of adjacent heat exchanger plates to face
each other, i.e. both the flow of the first heat exchange
medium and the flow of the second heat exchange me-
dium have been arranged in connection to inner parts of
the plate pack. The outer perimeters of the openings of
the heat exchange plates are welded to each other with-
out any filler material so that a flow of the first heat ex-
change medium passes through every second plate
space and a flow of the second heat exchange medium
passes through every second plate space. In other
words, there are always different heat transfer media on
the opposite sides of one heat exchange plate. Each heat
exchange plate has at least two openings for the flow of
the first heat exchange medium and two openings for the
flow of the second heat exchange medium. The welded
joint between two heat exchange plates placed upon
each other is formed alternately in the flow channels of
the first heat exchange medium and the flow channels
of the second heat exchange medium, the outer perim-
eters of the openings of the adjacent plates are welded
in pairs. Thus the heat exchange medium can flow from
a flow channel connected to the inlet connection to an-
other flow channel connected to the outlet connection via
the plate spaces. The primary circuit of the plate heat
exchanger is thus formed between the inlet and outlet
connection of the first heat exchange medium. Respec-
tively, the secondary circuit of the plate heat exchanger
is formed between the inlet and outlet connection of the
second heat exchange medium. The primary and sec-
ondary circuits are separate from each other.

[0030] Typically, the heat exchange plates of the in-
vention have four openings, when it is used for the ap-
plication with the first and the second heat exchange me-
dium. The heat exchanger of the invention can also be
applied to more than two heat exchange mediums. How-
ever, applications obtainable by a different number of
openings are not a specific aim of this invention and are
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thus not explained more broadly.

[0031] The heat exchange plates according to the in-
vention can be made of steel or another suitable material
for example by cold working. The cold working reinforces
the heat exchange plates. Typically, the thickness of a
heat exchange plate is 0.5 to 1.5 mm. The thickness is
dependent on the operating pressure of the heat ex-
changer.

[0032] Typically, the heat exchange plates are corru-
gated. The corrugation, i.e. the grooves and the ridges
between them, aims to improve heat exchange proper-
ties and produces e.g. adiamond shape to the plate spac-
es which improves heat transfer coefficients. In an em-
bodiment of the invention, the heat exchange plates com-
prise corrugations which form a fish bone structure in the
plate. This kind of corrugations make possible the use of
only one kind of corrugated heat exchange plates in the
structure of the heat exchanger.

[0033] The heattransfer properties of a heat exchang-
er can be controlled with the corrugation of heat ex-
change plates. The heatexchanger andits parts are often
designed for a specific use situation. The flow rate and
properties, such as temperature, density and pressure,
of heat exchange mediums have a substantial influence
on the dimensioning of a plate heat exchanger and on
the choice of an optimal plate profile. Different corruga-
tions of plates and angles between the corrugations of
adjacent plates need to be designed for different use con-
ditions. In other words, different types of heat exchange
plates are needed for different applications.

[0034] The external form of the heat exchanger of the
invention is dependent on the shape of the heatexchange
plates, which form the plate pack. The pressure-proof
outer surface of the plate pack according to the invention
can be formed in all shapes of the plate pack. Preferably,
the plate pack is constructed of rectangular heat ex-
change plates, since the rectangle shape ensures better
heat exchange properties. The width and the length of
the rectangular heat exchange plate can vary depending
ondesired heat exchange properties. Typically, the width
of the heat exchanger is 0.2 to 1.5 m, and the length is
0.2to 6 m.

[0035] In an embodiment of the invention, the plate
pack is constructed of circular heat exchange plates. The
diameter of them is for example 0.2 to 1.5 meters.
[0036] One advantage of the invention is that the heat
exchanger of the invention is easily mounted into ma-
chine units and corresponding constructions.

Description of the drawings

[0037] The invention is described in more detail below
with reference to the enclosed schematic drawing, in
which
Figure 1  shows aheatexchanger accordingto anem-
bodiment of the invention,
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Figure 2  shows a cross-section of the heat exchanger
according to an embodiment of the invention,

Figure 3  shows one end of a heat exchange plate ac-
cording to an embodiment of the invention,
and

Figure 4  shows a cross-section of one flow channel

of the heat exchanger according to an em-
bodiment of the invention.

Detailed description of the invention

[0038] Forthe sake of clarity, the same reference num-
bers are used for corresponding parts in different em-
bodiments.

[0039] Figure 1 shows a plate heat exchanger 1 ac-
cording to an embodiment of the invention from outside.
The plate heat exchanger 1 comprises a plate pack 2
formed by heat exchange plates and end plates 3a, 3b
arranged under and over the plate pack 2 in connection
with the uppermost and the lowest heat exchange plates.
The inlet connection 4a and outlet connection 4b for the
first heat exchange medium lead through the end plate
3a to the inside of the plate pack 2. The inlet connection
5a and outlet connection 5b of the second heat exchange
medium also lead through the end plate 3a to the inside
of the plate pack 2. The inlet and outlet connections 4a,
4b, 5a, 5b are arranged in connection with the flow chan-
nels of the plate pack 2. The flows of the first and the
second heat exchange medium are shown with arrows
in Figure 1. A pressure-proof outer shell of the heat ex-
changer has been formed by welding the outer perime-
ters of the heat exchange plates of the plate pack 2.
[0040] Figure 2 shows a cross-section of the heat ex-
changer according to an embodiment of the invention.
Figure 4 shows an enlargement of a part of a cross-sec-
tion of the heat exchanger. The structure showed in Fig-
ure 4 is equal with the structure of the heat exchanger
showed in Figure 2.

[0041] A plate pack 2 formed by heat exchange plates
6, 6’ is arranged between the end plates 3a, 3b. Inlet
connections 4a, 5a have been welded tightly to the end
plate 3a of the heat exchanger. Inlet connections 4a, 5a
are in connection with the flow channels 7, 8 inside the
plate pack. The openings of the heat exchange plates
have been arranged to face each other in adjacent plates
so that they form the inlet and outlet channels 7, 8 inside
the plate pack for the first and the second heat exchange
medium, flow channels 7 and 8 penetrating the entire
plate pack 2. Figure 3 shows the detailed structure of the
heat exchange plate.

[0042] A first heat exchange medium passes via inlet
connection 4a to the flow channel 7 of the plate pack,
from there further inside the plate spaces 14, 14’ and to
the other flow channel of the plate pack for the first me-
dium (notshownin the Figure) and out of the flow channel
via the outlet connection. Respectively, the second heat
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exchange medium passes via inlet connection 5a to the
flow channel 8 of the plate pack, and from there inside
the plate spaces 15, 15’, which are arranged alternately
with the plate space 14, 14’ of the first heat exchange
medium, and further to the other flow channel of the plate
pack (not shown in the Figure) for the second heat ex-
change medium and out of the flow channel via outlet
connection. The heat exchange plates 6, 6’ are welded
to each other at the outer perimeters of the openings of
the plates so that through every second plate space is
passed a flow of the first heat exchange medium and
through every second plate space is passed a flow of the
second heat exchange medium, reference numbers 12,
12’ refers to these welded joints.

[0043] Separate strips 9, 9’ have been arranged in the
outer edge of the plate pack 2 so that the outer surfaces
of the strips 9, 9’ and outer edges of the heat exchange
plates 6, 6’ are substantially in the same plane and a
uniform outer surface has been formed. Preferably, the
separate strips 9, 9’ are arranged between plate pairs,
i.e. to aspace between plate pairs, in which pair the outer
edges of two heat exchange plates 6, 6’ are arranged
against each other as shown in Figures 2 and 4. The pair
of heat exchange plates and the two strips 9, 9’ arranged
on both sides of the plate pair are welded together by a
welded joint 10. The welded joints 10, 10’ circulate the
plate pack 2 and the welded structure attaching separate
strips and the outer edges of the heat exchange plates
forms the pressure-proof outer surface of the plate pack.
[0044] As shown in Figure 2 and 4, all elements of the
heatexchanger of the invention are welded together. Ref-
erence numbers 11, 11’ refer to welded joints between
the inlet and outlet connections and the end plate, and
between the plate pack and the end plates.

[0045] Figure 3 shows one end of a heat exchange
plate 6 according to an embodiment of the invention. The
corrugated surface of the heat exchange plate 6 com-
prises a fish bone structure as illustrated in Figure 3. The
fish bone structure means that the grooves and ridges in
the plate are approximately at a 45 degrees angle with
respect to the median line of the heat exchange plate, in
a different direction on different side of the median line.
Preferably, the openings 13, 13’ for heat exchange me-
dium are arranged close to the corners of the heat ex-
change plate. Each heat exchange plate has at least two
openings for the flow of the first heat exchange medium
and at least two openings for the flow of the second heat
exchange medium.

[0046] The figures show only a few preferred embod-
iments according to the invention. It is obvious to some-
oneskilledinthe artthatthe inventionis notlimited merely
to the above-described examples, but the invention may
vary within the scope of the claims presented below.

Claims

1. A plate heat exchanger (1), which comprises
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- a plate pack (2) formed by arranging corrugat-
ed heat exchange plates (6, 6’) one upon the
other, where each heat exchange plate (6, 6’)
has openings (13, 13’),

- flow channels (7, 8) inside the plate pack (2)
for at least a first and a second heat exchange
medium formed by means of the openings (13,
13’) ofthe heat exchange plates (6, 6’) and which
openings (13, 13’) have been attached to each
other at their outer perimeters so that through
every second plate space (14, 14’) of the plate
pack is passed a flow of the first heat exchange
medium and through every second plate space
(15, 15’) is passed a flow of the second heat
exchange medium,

- inlet and outlet connections (4a, 4b, 5a, 5b) for
the first and second heat exchange medium,
which have been arranged in connection with
the flow channels (7, 8),

characterized in that an outer shell of the plate
heat exchanger (1) has been formed by arrang-
ing separate strips (9, 9’) in the outer edge of
the plate pack (2) so that the outer surfaces of
the strips (9, 9’) are substantially in the same
plane with the outer edges of the heat exchange
plates (6, 6°), and by welding the strips (9, 9’)
and the outer edges of the heat exchange plates
(6, 6°) to each other.

The plate heat exchanger according to claim 1, char-
acterized in that the outer shell comprises the strips
(9, 9') between the pairs of heat exchange plates (6,
6’), in which pairs the outer edges of adjacent heat
exchange plates (6, 6’) are arranged against each
other.

The plate heat exchanger according to claim 2, char-
acterized in that the outer edge of the plate pairand
two strips (9, 9°) arranged on both sides of the plate
pair have been welded by one welded seam (10).

The plate heat exchanger according to any of the
preceding claims, characterized in that at least part
of the contact surfaces of two or more uppermost
and lowest heat exchange plates of the plate pack
(2) have been welded to each other.

The plate heat exchanger according to any of the
preceding claims 1 to 3, characterized in that the
heat exchanger (1) comprises end plates (3a, 3b),
which have been arranged under and over the plate
pack (2) in connection with the uppermost and the
lowest heat exchange plate.

The plate heat exchanger according to any of the
preceding claims, characterized in that the strip (9,
9’) comprises at least one chamfered edge.
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The plate heat exchanger according to any of the
preceding claims, characterized in that the width
ofthe strip (9, 9’) inthe direction of the heat exchange
plate is 3 to 20 mm.

The plate heat exchanger according to any of the
preceding claims, characterized in that the thick-
ness of the heat exchange plate (6, 6’) is 0.5 to 1.5
mm.

The plate heat exchanger according to any of the
preceding claims, characterized in that the heat ex-
change plates comprise corrugations which form a
fish bone structure in the plate.

The plate heat exchanger according to any of the
preceding claims, characterized in that the struc-
ture of the heat exchanger (1) is completely welded
to form a compact element.

The plate heat exchanger according to any of the
preceding claims, characterized in that the plate
pack (2) has been constructed of rectangular heat
exchange plates (6, 6).

Method for manufacturing a plate heat exchanger
(1), the method comprising at least the following
steps:

- arranging corrugated heat exchange plates (6,
6’) one upon the other as a plate pack (2), where
each heat exchange plate (6, 6’) has openings
(13, 13’) and which openings form flow channels
7, 8) inside the plate pack for at least a first and
a second heat exchange medium,

- attaching the heat exchange plates (6, 6’) in
connection to each other at the outer perimeters
of the openings (13, 13’) so that through every
second plate space (14, 14’) of the plate pack
is passed a flow of the first heat exchange me-
dium and through every second plate space (15,
15’) is passed a flow of the second heat ex-
change medium,

- arranging inlet and outlet connections (4a, 4b,
5a, 5b) for the first and the second heat ex-
change medium in connection with the flow
channels (7, 8),

characterized in

- arranging separate strips (9, 9’) in the outer
edge of the plate pack (2) so that the outer sur-
faces of the strips (9, 9’) are substantially in a
same plane with the outer edges of the heat ex-
change plates (6, 6°), and

- welding the strips (9, 9’) and the outer edges
of the heat exchange plates (6, 6°) to each other.

The method according to claim 12, characterized
in that the strips (9, 9’) are arranged between the
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14.

15.

pairs of heat exchange plates (6, 6), in which pairs
the outer edges of adjacent heat exchange plates
(6, 6’) are arranged against each other, and the outer
edge of the plate pair and the two strips arranged on
both sides of the plate pair are welded by one welded
seam (10).

The method according to claims 12 or 13, charac-
terized in that at least part of the contact surfaces
of two or more uppermost and lowest heat exchange
plates of the plate pack (2) are welded to each other.

The method according to claims 12 or 13, charac-
terized in that the end plates (3a, 3b) are arranged
under and over the plate pack (2) in connection with
the uppermost and the lowest heat exchange plate.
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